The addition of self-destructive and reckless behavior as a symptom of posttraumatic stress disorder (PTSD) in DSM-5 has stimulated renewed interest in understanding relationships between these behaviors and trauma-related psychopathology. This study examined the relationship between reckless and self-destructive behaviors (RSDB), intervening exposure to new adverse events, and later PTSD severity in a sample of traumaexposed veterans. At baseline, participants were assessed for RSDB (past 5 years) and current PTSD severity (N = 222). PTSD severity was then reassessed approximately 4 years later (N = 148). Overall, RSDB were reported by 74.4% of the sample, with 61.3% engaging in multiple forms of RSDB. The most commonly endorsed behaviors included alcohol/drug abuse (42.8%), driving while intoxicated (29.4%), gambling (24.7%), and aggression (23.1%). There was a positive correlation between RSDB and PTSD severity at both the baseline (r = .16, p = .031) and follow-up assessment (r = .24, p = .005). Path models indicated that exposure to new adverse events fully mediated the effect of Time 1 RSDB on PTSD symptoms at Time 2 (indirect association: β = .05, p =.046). Results suggest that RSDB are common among trauma-exposed veterans and may perpetuate PTSD symptoms by increasing exposure to new adverse events.
conducted in this sample that examined reciprocal relationships between PTSD and normal range personality traits (Sadeh, Miller, Wolf, & Harkness, 2015) . In that study, we found that trait negative emotionality and disconstraint (i.e., impulsivity) indirectly influenced later PTSD symptoms by increasing exposure to new adverse events. In the current study, we examined the specific influence of RSDB on change in PTSD severity over time and the mediating influence of new onset adverse life events.
Specifically, using path analysis we tested the following competing hypotheses (see Figure 1 ): (1) RSDB directly influences later PTSD severity (direct effects only model); or alternatively, (2) RSDB influences PTSD symptom course, in whole or in part, by increasing exposure to new adverse events. That is, (2a) if exposure to new adverse events fully mediates the association between RSDB and PTSD symptoms, then we expected to find significant direct paths from RSDB to new events and from new events to future PTSD symptoms, but no direct path from RSDB to future PTSD symptoms On the other hand, (2b) if new adverse events only partially mediate the association between RSDB and PTSD, then we expected to observe both direct paths from RSDB to future PTSD and indirect associations through new event exposure. We included the personality traits that we previously linked to new onset adverse events as covariates in these models to evaluate the specificity of the effects of RSDB on PTSD.
Method Participants
We recruited 242 veterans from VA Boston Healthcare System who screened positive for probable DSM-IV PTSD (at least one B symptom, three C symptoms, and two D symptoms) during a telephone screen using the PTSD Checklist-civilian version (PCL-C; Weathers, Litz, Herman, Huska, & Keane, 1993) . There were 20 participants who were excluded due to incomplete data, not meeting inclusion criteria upon further assessment, or withdrawing from the study.
The final sample consisted of 222 veterans aged 23 to 68 (M = 50.83, SD = 10.73) years, who were mostly men (n = 201, 90.5%). Participants self-identified as White (n = 175, 78.8%), Black/African-American (n = 43, 19.4%), and/or American Indian or Alaskan Native (n = 15, 6.8%). There were 8 (3.6%) participants who endorsed Hispanic/Latino ethnicity, 7 (3.2%) who indicated an unknown racial origin, and 27 (11.5%) who did not provide ethnicity information. The majority of participants were unemployed or receiving disability payments (n = 142, 63.9%), followed by participants who were employed full-or part-time (n = 53, 23.9%), retired (n = 20, 9.0%), currently attending school (students; n = 3, 1.4%). There were 4 (1.8%) participants who did not indicate employment. Most of the participants served during the Vietnam war (n = 124, 55.9%), Iraq war and Afghanistan war (n = 32, 14.4%), Gulf war (n = 24, 10.8%), and Korean war (n = 2, 0.9%), whereas 47 participants (21.2%) endorsed "other service eras" and (n = 2, 0.9% did not indicate service era.
Participants completed an initial assessment (T1) and a follow-up assessment (T2) approximately 4 years later (M = 3.9, SD = 0.81; range = 2.45 to 6.13 years), and 148 of the original 222 participants returned for T2 (66.7% response rate). There were no statistically significant differences between individuals with follow-up data versus those without on T1 PTSD severity, PTSD diagnosis, gender, income, or any race/ethnicity category (smallest p ≥ .191). Individuals who did not complete T2 endorsed more RSDB (t (192) = 1.28, p = .023), than participants who completed both assessments.
Measures
RSDB. At T1, a clinical psychologist or graduate-level psychology trainee administered the International Personality Disorder Examination (IPDE; Loranger, 1995) , a standardized 99-item interview. We focused on questions that assessed different forms of RSDB: sexual impulsivity (question 63), irritability and aggressiveness (question 71), reckless driving (e.g., driving while intoxicated; question 73), excessive gambling (question 76a), excessive abuse of drugs and alcohol that led to functional impairment (question 76b), eating binges (question 76c), failure to plan ahead (question 69), and self-harm (question 77).
Responses to these questions were coded from videotaped interviews on a 0 to 2 scale by trained research technicians where 0 = denied or not supported by the participant description, 1 = occasionally engaged in the behavior, and 2 = frequently engaged in the behavior.
Behaviors that were currently endorsed or endorsed in the 5 years prior to the T1 assessment were coded. A composite RSDB variable was created by summing across items (Cronbach's α = .72). In order to be included in the analysis, participants must have had usable data for the majority of items on the IPDE (28 participants were excluded for missing >2 responses). For participants with missing items but usable data, the total score was prorated using the available items. Participants missing IPDE data were excluded from the descriptive statistics and correlational analyses but included in the path models.
PTSD.
Participants were assessed at each time point using the ClinicianAdministered PTSD Scale (CAPS; Blake et al., 1990) , a 30-item diagnostic interview designed to assess the frequency and intensity of the 17 DSM-IV PTSD criteria on a 5-point scale. The index trauma was combat for 101 (45.5%) participants, actual or threatened physical assault for 34 (15.3%) participants, childhood sexual trauma for 19 (8.6%) participants, sudden death of a friend/loved one for 17 (7.7%) participants, accident for 15 (6.8%) participants, and adult sexual trauma for 10 (5.0%) participants. Each of the other index traumas (e.g., life threatening illness, stalked) was endorsed by less than 4.0% of the sample. Although all participants screened positive for probable PTSD with the PCL-C on the initial phone screening, only 54.5% met criteria for PTSD on the CAPS at the in-person T1 assessment, and 57.8% met criteria for PTSD at T2. CAPS scores spanned a range of severity RUNNING HEAD: Reckless Self-destructive Behavior, PTSD, and New Adverse Events 8 (T1 minimum = 3, maximum = 123; T2 minimum = 0, maximum =110). Inter-rater reliability based on secondary ratings of videotaped interviews for approximately one-third of participants was high (intraclass correlation coefficient = .93 for both time points).
New Adverse Events. At T2, participants were asked whether events from the Traumatic Life Events Questionnaire (TLEQ; Kubany et al., 2000) had occurred since the date of their initial assessment. We did not assess whether the events met the full criteria for the DSM-IV definition of trauma and consequently refer to them as adverse events rather than traumatic events. Our interest was in events whose occurrence could plausibly be influenced by engagement in RSDB. That is, we only included events where RSDB had the potential to increase or decrease exposure to such events, even if other individual difference factors (e.g., personality traits, mental health symptoms, or socioeconomic resources) may have also influenced exposure to that event. As such, we excluded the natural disaster item of the TLEQ, because exposure to this type of event is almost entirely outside an individual's control, making it unlikely that engagement in RSDB would influence exposure to it. A count variable was created by summing the different types of events endorsed during the follow-up period from the following list: motor vehicle accident, combat, sudden death of friend/loved one, life-threatening/disabling event to loved one, life-threatening illness, robbery or assaulted with a weapon, assaulted by an acquaintance or stranger, witnessed severe assault to an acquaintance or stranger, threatened with death or serious harm, unwanted sexual contact, sexual harassment, stalked, miscarriage, abortion.
Personality Traits. At T1, participants completed the Multidimensional Personality
Questionnaire-Brief Form (MPQ-BF; Patrick, Curtin, & Tellegen, 2002) to assess personality traits. The MPQ-BF consists of 155 items (11 primary trait scales, 12 items each) that contribute to 3 higher-order temperament scales assessing negative emotionality (NEM), positive emotionality (PEM), and constraint (CON). Negative emotionality refers to an individual's tendency towards negative emotions, aggression, and hostility (i.e., Stress Reaction, Alienation, and Aggression scales); PEM refers to an individual's tendency towards positive emotions, sociability, and social dominance (i.e., Social Potency, Wellbeing, Achievement, and Social Closeness scales); and CON assesses impulsivity (reversed), thrillseeking (reversed), and social conformity (i.e., Control, Harm Avoidance, and Traditionalism scales). Scores for NEM, PEM, and CON were created by summing weighted raw scores of the primary scales that make up each higher-order temperament scale (Patrick, Curtin, & Tellegen, 2002) . The MPQ-BF has a mostly true to mostly false response format.
Procedure
Participants were recruited for T1 through flyers posted around the hospital, clinician referrals, and a database of veteran research volunteers. All participants completed a consent form indicating they would be willing to be contacted for future research, which was used to contact participants for T2. The study was not originally designed to be longitudinal, which contributed to attrition at T2. The VA Boston Healthcare System Institutional Review Board and Research and Development Committees (Boston, Massachusetts) approved the study prior to data collection. Participants gave written informed consent after research assistants provided them with a detailed description of the study. Doctoral-and masters-level clinical psychologists and clinical psychology trainees conducted the interviews, which typically lasted 3 to 4 hours. Participants received $15-$20/hour.
Data Analysis
Analyses were conducted using SPSS version 22 (Armonk, NY: IBM Corp.) and Mplus 7.11 (Muthén & Muthén, 2013) . Based on previous work (Allison, 2003) , we used robust maximum likelihood estimation, which accounts for missingness using fullinformation maximum likelihood (FIML) estimation that uses all available data (e.g., participants with any T1 data) and accounts for nonnormality of variables. This is superior to listwise deletion and imputation (Allison, 2003) , because it represents the variance in scores at T1, whereas eliminating subjects based on the completion of both time points would likely lead to biased parameter estimates due to differences in those who did and did not complete T2. The maximum percentage of missing data was 36.5% across variables. The final sample size for the descriptive statistics and correlational analyses was 120 with RSDB in the analysis, and 148 without RSDB in the analysis. For the path analysis, the final sample size was 222 and included all participants with any available T1 data.
Temporal relationships between RSDB and PTSD were examined in a series of path analyses. First, we specified a fully saturated model (Figure 2 ) with all direct paths and indirect associations, which served as the base model for comparisons with the nested models. In subsequent analyses, we compared models that examined direct effects only (i.e., whether RSDB directly influenced future PTSD), indirect effects only (i.e., whether RSDB influenced PTSD indirectly via exposure to new events), and hybrid models against the fully saturated model. Model fit was evaluated by comparing overall model chi-square (small and nonsignificant values indicate good model fit) and standard cut-off scores for good model fit (Hu & Bentler, 1999) , specifically, root mean square error of approximation (RMSEA < .06), standardized root mean square residual (SRMR < .08), confirmatory fit index (CFI ≥ .95), and Tucker-Lewis index (TLI ≥ .95). We also compared models using the Akaike information criterion (AIC; Akaike, 1987) , with lower values preferred over higher values.
The fit of nested models was compared using a chi-square difference testing approach that adjusted for the scaling correction factor employed with robust maximum likelihood estimation (Satorra & Bentler, 2001) . Indirect effects were evaluated using Model INDIRECT. We included NEM and CON in the model to show that the current findings cannot be accounted for by these variables, given the similarities between this study and Sadeh et al. (2015) . Using the rule-of-thumb of 5:1 for the ratio of sample size to free parameters (Bentler & Chou, 1987) produced a minimum required sample size of 135. Thus, our sample of 222 was adequate for the current analyses.
Results
Overall, 74.4% of the sample reported past 5-year RSDB, with 61.3% engaging in multiple forms of RSDB. The most commonly endorsed RSDB were alcohol and drug abuse (42.8%), driving while intoxicated (29.4%), gambling (24.7%), and aggression (23.1%).
Between T1 and T2, 82% of the sample reported at least one new adverse event, and the mean number reported was 1.86 (SD = 1.96, range: 0-9). The most commonly reported adverse events were sudden death of a friend or loved one (36.5%), threatened with or completed physical assault (24.3%), motor vehicle accident (22.3%), life-threatening or disabling event to a loved one (20.3%), life-threatening illness (19.6%), and witnessing a severe accident (8.1%); [These data overlap with the results found in Sadeh et al. (2015) ].
Estimated means, standard deviations, and bivariate correlations are listed in Table 1. As hypothesized, RSDB correlated positively with T1 and T2 PTSD severity. It also correlated positively with new adverse events during the follow-up period, consistent with the possibility that these behaviors increase exposure to stressful events. Bivariate relations with the personality variables showed that RSDB, T1/T2 PTSD severity, and new adverse events were all positively associated with NEM, whereas RSDB and new adverse events were inversely correlated with CON; [Personality variable data overlap with results from Sadeh et al. (2015) ].
Path Analysis
First, we examined whether RSDB directly influenced later PTSD severity or whether it influenced it indirectly via exposure to new adverse events (Table 2) . To test these hypotheses, we compared models using a nested design. The fully saturated model (Figure 2) that included all direct paths and indirect associations served as the base model for comparisons with the nested models. We included direct paths from T1 personality traits (NEM and CON) to the T2 variables (new event exposure and PTSD) to ensure that the results could not be accounted for by these associations based on previous work (Sadeh et al., 2015) . Direct paths from T1 RSDB to new events (p = .025), new events to T2 PTSD (p = .006), and T1 PTSD to T2 PTSD (p < .001) were all significant in the fully saturated model.
The paths from T1 NEM (p = .049) and CON (p = .034) were significant predictors of new events, but they did not predict T2 PTSD [NEM: p = .151; CON: p = .812]. The direct path from T1 PTSD to new events was not significant (p = .643; as reported in Sadeh et al., 2015) nor was the direct path from RSDB to T2 PTSD (p = .305).
Next, we tested the hypothesis that T1 RSDB only directly influences T2 PTSD PTSD was also significant (p < .001), suggesting that new adverse events during the followup period increased PTSD symptoms at T2. The autoregressive path from T1 to T2 PTSD was also significant (p < .001). As hypothesized, the indirect path from T1 RSDB to T2 PTSD via new events was significant (β = .05, SE = .03, p = .046) when controlling for T1
PTSD. This finding suggests that new event exposure mediated the relationship between T1
RSDB and T2 PTSD. Additionally, due to item overlap in the measurement of RSDB and PTSD with regard to aggressive behavior, we reran all analyses after removing the irritable and aggressive behavior symptom from the total PTSD score. Removing this symptom did not change the results substantially or produce new findings. The model explained 41% of the variance in T2 PTSD.
In summary, the path analyses showed that exposure to new adverse events fully mediated the relationship between T1 RSDB and T2 PTSD, controlling for the influence of T1 PTSD. However, new event exposure did not mediate the relationship between T1 PTSD and T2 PTSD, suggesting that RSDB and PTSD influence subsequent PTSD severity in different ways.
Discussion
Although RSDB have long been known to co-occur with PTSD and are now included in the DSM-5 definition of the disorder, relatively little is known about how these behaviors might impact trajectories of chronic PTSD. Thus, the goal of this study was to assess RSDB in a sample of trauma-exposed veterans with a high prevalence of PTSD and examine how these behaviors influence the course of PTSD. At Time 1, almost three-fourths of the sample reported RSDB in the last 5 years, and 61.3% of participants had engaged in 2 or more of these behaviors. RSDB at baseline was associated with higher future PTSD symptoms, and exposure to new adverse events during the follow-up period mediated this relationship.
The most prevalent RSDB reported in the sample were alcohol/drug abuse and driving while intoxicated, with 42.8% and 29.4% of the sample endorsing these behaviors, respectively. According to a national epidemiological study, almost half (46.4%) of individuals diagnosed with PTSD also meet criteria for substance abuse (Pietrzak, Goldstein, Southewick, & Grant, 2011) . This high comorbidity may reflect individuals with PTSD abusing alcohol and drugs as a method to cope with symptoms (Chilcoat & Breslau, 1998) or shared risk factors across these disorders (e.g., a propensity towards impulsivity and thrill seeking; Miller et al., 2006) . The third most prevalent RSDB was aggression, endorsed by 23.1% of the sample, which converges with prior work suggesting that people with PTSD are more likely to be aggressive than those without (Jakupcak et al., 2007) . Moreover, Elbogen et al. (2014) found that veterans of the wars in Iraq and Afghanistan with PTSD were at an increased risk of engaging in severe violence and physical aggression compared to those without PTSD. Although we did not perform a comprehensive analysis of pretrauma factors that might be influencing rates of RSDB in this sample, the association of these behaviors with trait negative emotionality and disconstraint suggests that these personality traits are likely contributors.
We also tested the hypothesis that RSDB influences the course of PTSD by increasing exposure to new adverse events. The best-fitting model included significant direct paths from RSDB to new event exposure and from new event exposure to future PTSD. Further, mediation analyses indicated that the indirect effect from RSDB to future PTSD via new event exposure was significant and necessary for overall model fit. Thus, results suggest that RSDB increases exposure to new adverse events, and this exposure mediates the relationship of RSDB with future PTSD severity. Based on the types of stressful events endorsed during the follow-up period, our findings may reflect the tendency for individuals who engage in RSDB to select into dangerous environments that put them at risk for physical injury (e.g., car accidents, assaultive events) and/or associate with others who place themselves at risk for premature death or life-threatening injury (e.g., aggressive or substance-abusing individuals).
This finding converges with our previous study (Sadeh et al., 2015) , which found that the personality traits of negative emotionality and disconstraint perpetuate PTSD symptoms over time, in part, by increasing exposure to new adverse events. However, a key difference between this study and Sadeh et al. (2015) is that, here, we examined behaviors that are typically considered dangerous and pathological (e.g., drug abuse, aggression) and thus may be of greater interest to clinicians.
One clinical implication of our finding that RSDB contributes to the maintenance of PTSD symptoms is of the need to focus greater assessment and treatment efforts on these problems in trauma-exposed groups. The addition of the reckless/self-destructive behavior symptom to the DSM-5 PTSD diagnosis can facilitate screening for RSDB in clinical settings and potentially flag behaviors that put veterans at risk for future trauma and chronic PTSD trajectories. Our results also suggest that augmenting trauma-specific interventions with treatments to target RSDB may be beneficial for veterans whose continued exposure to adverse events is perpetuating posttraumatic symptomatology. Future research on the reciprocal influences of PTSD and RSDB over time, aimed at identifying mediators of these associations (e.g., emotional dysregulation, poor cognitive control), could point to new targets for intervention.
Notably, we found that RSDB was associated with future PTSD severity solely through exposure to subsequent stressors, whereas other PTSD symptoms were not. These findings suggest that RSDB and PTSD influence subsequent PTSD severity in different ways, and RSDB may not be a core symptom of the disorder. Rather, RSDB may have a causal (albeit indirect) impact on the course of PTSD, which could explain their frequent comorbidity. This interpretation has been suggested by some recent research showing that the reckless/self-destructive symptom does not load particularly well on the DSM-5 PTSD hyperarousal factor (Miller et al., 2013) . Although the inclusion of RSDB as a symptom of PTSD can stimulate research on relationships between these constructs and raise awareness of their frequent co-occurrence, current results call into question the recent diagnostic revision and suggest that more research is needed to evaluate the validity of RSDB as a symptom of PTSD.
Study conclusions should be weighed in light of several limitations. First, this study was not originally designed to assess RSDB or prospective relationships between RSDB and PTSD. Consequently, RSDB items were extracted post-hoc from a structured personality disorder interview, and data were not collected on the presence of RSDB prior to trauma exposure, military deployment, or PTSD onset. These design limitations precluded examining whether RSDB influenced the onset or chronicity of PTSD, whether RSDB worsened after PTSD onset, and trajectories of RSDB in individuals prior to joining the military, during active duty, and/or post deployment. Thus, longitudinal research that uses measures specifically designed to assess reckless/ self-destructive behavior and examines the interplay of RSDB, trauma exposure, military history, and PTSD over time is needed before stronger conclusions about directionality among these factors can be made. Second, given that participants were recruited from a VA facility, and many were unemployed or disabled, our sample is likely not representative of all veterans with PTSD. Our sample also spanned diverse war eras and endorsed high rates of multiple trauma types. Given that we were unable to assess these variables in our model, the impact of mental health treatment, specific trauma types -especially combat exposure, and time since deployment on RSDB-PTSD relationships requires further study. Third, the extent to which the findings generalize to other populations, especially civilian women, remains untested. Fourth, in constructing the final hybrid model, we used a data-driven approach that relied on significant p-values from previously tested models, which can potentially bias the results in moderate sample sizes.
Thus, replication of these findings in an independent sample will be important. Finally, although this study focused on the relationship between RSDB and PTSD, it is possible that similar associations would be observed with diagnoses other than PTSD (e.g., substance use or mood disorders). Future studies may benefit from approaching RSDB as a transdiagnostic phenomenon, given its relevance to multiple disorders.
Despite these limitations, the study had several strengths, including a longitudinal design and recruitment of a clinically relevant sample of trauma-exposed veterans. It also benefited from clinical diagnostic interviews to assess PTSD and RSDB. Considering the number of veterans who have been diagnosed with PTSD and are reintegrating into society, understanding how reckless behaviors relate to the maintenance of PTSD symptoms is an important area of study. This study found high rates of RSDB among trauma-exposed veterans, and results are consistent with the possibility that engagement in these harmful behaviors perpetuates PTSD symptoms over time. 
